External beam radiation enhances antibody mediated radiocytotoxicity in human glioma cells in vitro.
Enhanced accumulation of monoclonal antibodies in tumor tissue has been observed as a result of external beam irradiation (EBR). This effect was mainly attributed to increased vascular leakage due to unspecific radiation damage of vascular endothelial cells. The aim of this study was to investigate the effects of EBR on expression and antibody-binding of epidermal growth-factor receptor (EGF-R) in human glioma cells in-vitro. High-grade glioma cells were irradiated with conventional x-rays (0-3600 Rad) and surface binding, internalization and radiocytotoxicity of 125I-labeled monoclonal antibody (MAb) 425, specific for human EGF-R, was tested. EBR showed a short-term dose and time dependent increase of specific MAb 425 binding and internalization in receptor positive cell lines U87-MG and A1207. This effect was probably due to a mitotic block and an increase in cellular volume. Combination of EBR and 125I-425 showed additive effects on cell vitality/survival and was more pronounced in contact inhibited cells as compared to cells growing in a log-phase. We assume that cells exposed to 125I-labeled MAb 425 are only able to accumulate a critical number of DNA double-strand breaks when the doubling-time is prolonged e.g. under contact-inhibition or radiation induced mitotic blockade. We conclude that EBR has no negative effects on EGF-R expression, MAb-binding and internalization. The combination of EBR and 125I-MAb 425 enhances cytotoxic efficacy and thus supports adjuvant use in the clinical management of high-grade glioma.